tye International Journal of 


ultiphase Flow 


List of Contents and Author Index 
Volume 25 1999 


PERGAMON 


% 
: 
| 
| 


International Journal of 


ultiphase Flow 


exists for publishing theoretical and experimental investigations of 
multiphase flow which are of relevance and permanent interest 


EDITOR 
G. Hetsroni 
Department of Mechanical Engineering, Technion—Israel Institute of Technology, Haifa 32000, Israel 
(Fax: -972-48-343362) 


ASSISTANT TO THE EDITOR 
M. Shapiro 
Department of Mechanical Engineering, Technion—lsrael Institute of Technology, Haifa 32000, Israel 
(Fax: -972-48-324533) 


ASSOCIATE EDITORS 


M. J. McCready A. Prosperetti 
Department of Chemical Engineering Department of Mechanical 
University of Notre Dame Engineering 
182 Fitzpatrick Hall The Johns Hopkins University 
Notre Dame, IN 46556-5637, U.S.A. 122 Latrobe Hall 
(Fax: 1-219-631-8366) Baltimore, MD 21218, U.S.A. 
(Fax: -1-410-516-7254) 
Y. Tsuji G. Yadigaroglu 
Department of Mechanical Institut fur Energietechnik 
Engineering ETH-Zentrum CLT 
Osaka University CH-8092 Zurich 
Suita, Osaka 565, Japan Switzerland 


(Fax: -81-6-879-7315) (Fax: -41-1-632-1166) 
EDITORIAL ADVISORY BOARD 


K. Ayukawa, Matsuyama, Japan J. Fabre, Toulouse, France M. R. Maxey, Providence, RI 

B. J. Azzopardi, Nottingham, U.K. G. M. Faeth, Ann Arbor, MI F. J. Moody, San Jose, CA 

S. G. Bankoff, Evanston, IL L.-S. Fan, Columbus, OH U. Miller, Karlsruhe, Germany 

D. Barnea, Tel-Aviv, Israel M. Giot, Louvain-la-Neuve, Belgium V. E. Nakoryakov, Novosibirsk, Russia 
H. Brenner, Cambridge, MA J. R. Grace, Vancouver, Canada R. |. Nigmatulin, Ufa, Russia 

G. P. Celata, Rome, Italy Z. Y. Guo, Beijing, China T. Sakaguchi, Kobe, Japan 

X.-J. Chen, Xian, China G. M. Homsy, Stanford, CA M. Sommerfeld, Halle, Germany 

J. M. Delhaye, Grenoble, France S. Kamiyama, Sendai, Japan Y. Taitel, Tel-Aviv, Israel 

V. K. Dhir, Los Angeles, CA Y. Katto, Tokyo, Japan T. G. Theofanous, Santa Barbara, CA 
J. Drahos, Prague, Czech Republic M. Kawaji, Toronto, Canada G. B. Wallis, Hanover, NH 

J. K. Eaton, Stanford, CA M. Maeda, Yokohama, Japan 


Publishing Office. Elsevier Science Ltd, The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, U.K. [Te/: ( + 44) (0) 1865 843000; Fax. ( + 44) (0) 1865 
843010] 


Advertising information. Advertising orders and enquiries can be sent to: USA, Canada and South America: Mr Tino DeCarlo, The Advertising Department, 
Elsevier Science Inc., 655 Avenue of the Americas, New York, NY 10010-5107, USA; phone: (+1) (212) 633 3815; fax: (+1) (212) 633 3820; 
e-mail: t.decarloww elsevier.com. Japan: The Advertising Department, Elsevier Science K.K., 9-15 Higashi-Azabu 1-chome, Minato-ku, Tokyo 106-0044, Japan; 
phone: (+81) (3) 5561 5033; fax: (+81) (3) 5561 5047. Europe and ROW: Rachel Gresle-Farthing, The Advertising Department, Elsevier Science Ltd, The 
Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, UK; phone: ( + 44) (1865) 843565; fax: (+ 44) (1865) 843976; e-mail: r.gresle-farthing:« elsevier.co.uk 
Author Service Department. For queries relating to the general submission of articles (including electronic text and artwork) and the status of accepted 
manuscripts, please contact the Author Service Department: &-mai/: authors\« elsevier.co.uk; Fax: (+44) (0) 1865 843905; Te/: (+ 44) (0) 1865 843900 
Publication information: /nternationa/ Journal of Multiphase Flow (iSSN 0301-9322). For 2000, volume 26 is scheduled for publication. Subscription prices are 
available upon request from the Publisher or from the Regional Sales Office nearest you or from this journal’s website (http://www.elsevier.com/locate/ijmulflow) 
Further information is available on this journal and other Elsevier Science products through Elsevier's website: (http://www.elsevier.com). Subscriptions are accepted 
on a prepaid basis only and are entered on a calendar year basis. Issues are sent by standard mail (surface within Europe, air delivery outside Europe). Priority rates are 
available upon request. Claims for missing issues should be made within six months of the date of dispatch 

Orders, claims, and product enquiries: please contact the Customer Support Department at the Regional Sales Office nearest you: New York: Elsevier Science, 
PO Box 945, New York, NY 10159-0945, U.S.A.; phone: (+1) (212) 633 3730 [toll free number for North American customers: 1-888-4ES-INFO (437-4636) ]; 
fax: (+1) (212) 633 3680; e-mail: usinfo-fiu elseviercom. Amsterdam: Elsevier Science, 9O Box 211, 1000 AE Amsterdam, The Netherlands; phone: (+31) 20 
4853757; fax: (+31) 20 4853432; e-mail: nlinfo-fiv elsevier.nl. Tokyo: Elsevier Science, 9-15 Higashi-Azabu 1-chome, Minato-ku, Tokyo 106-0044, Japan; 
phone: ( + 81) (3) 5561 5033; fax: (+81) (3) 5561 5047; e-mail: info.v elsevier.co.jp. Singapore: Elsevier Science, No. 1 Temasek Avenue, #17-01 Millenia Tower, 
Singapore 039192; phone: (+65) 434 3727; fax: (+65) 337 2230; e-mail: asiainfow elsevier.com.sg. Rio de Janeiro: Elsevier Science, Rua Sete de Setembro 
111/16 Andar, 20050-002 Centro, Rio de Janeiro - RJ, Brazil; phone: ( + 55) (21) 509 5340; fax: (+ 55) (21) 507 1991; e-mail: elsevier« campus.com.br [Note (Latin 
America): for orders, claims and help desk information, please contact the Regional Sales Office in New York as listed above. ] 

Back Issues of all previously published volumes are available direct from Elsevier Science Offices (Oxford and New York). Complete volumes and single issues can be 
purchased for 1995-1999. Earlier issues are available in high quality photo-duplicated copies as complete volumes only. Back volumes on microfilm are available from 
UMI, 300 North Zeeb Road, Ann Arbor, Mi 48106, U.S.A 

Periodicals postage is paid at Rahway, NJ. /nternational Journal of Multiphase Flow (\SSN 0301-9322) is published monthly by Elsevier Science Ltd., The Boulevard, 
Langford Lane, Kidlington, Oxford OX5 1GB, UK. The US subscription price is $1769 per year 


POSTMASTER: Send address corrections to: /nternational Journal of Multiphase Flow, Elsevier Science, Customer Support Department, PO Box 945, New York, 
NY 10159-0945 


Distributed in the USA by Mercury Airfreight International, 365 Biair Road, Avenel, NJ 07001 
© 1999 Elsevier Science Ltd. All rights reserved. 


: 
4 q 
4 
q 
4 
4 
4 
a 
& 

q 

Sty 

i 
2 
a 
; 
3 


LIST OF CONTENTS 


Number 7 


A. Tripathi and A. Acrivos 1 Viscous resuspension in a bidensity suspension 


P. Cherukat, 15 
J.B. McLaughlin and 
D. S. Dandy 


A computational study of the inertial lift on a sphere in a 
linear shear flow field 


E. D. Wetzel and 35 


Area tensors for modeling microstructure during laminar 
C. L. Tucker Ill 


liquid-liquid mixing 


C. Mata and D. D. Joseph 63 Foam control using a fluidized bed of hydrophobic particles 


I. Brevik and R. Kluge 87 On the role of turbulence in the phenomenological theory of 


plane and axisymmetric air-bubble plumes 


O. N. Kashinsky and 109 


Downward bubbly gas-liquid flow in a vertical pipe 
V.V. Randin 


A. V. Nguyen and 139 


Particle interaction with the wall surface in two-phase gas— 
C. A. J. Fletcher 


solid particle flow 


Q. Wu and M. Ishii 155 Sensitivity study on double-sensor conductivity probe for 


the measurement of interfacial area concentration in bubbly 
flow 


Brief Communication 
K. Kuwagi and H. Ozoe 175 


Three-dimensional oscillation of bubbly flow in a vertical 
cylinder 


Announcements 


Number 2 


C. Li, A. Mosyak and 187 Direct numerical simulation of particle-turbulence inter- 
G. Hetsroni action 


A. Cartellier Post-treatment for phase detection probes in non uniform 


two-phase flows 


5 
AE 
| Wl 
| 
q 
} 
{ 
4 
| | 


E. Barrau, N. Riviere, Single and double optical probes in air-water two-phase 


Ch. Poupot and flows: real time signal processing and sensor performance 
A. Cartellier 


P. M. Carrica, D. Drew, A polydisperse model for bubbly two-phase flow around a 
F. Bonetto and surface ship 
R. T. Lahey Jr 


G. W. Bergantz and J. Ni A numerical study of sedimentation by dripping instabilities 


in viscous fluids 


S. H. K. King and G. Piar Effects of entrainment and deposition mechanisms on 


annular dispersed two-phase flow in a converging nozzle 


W.H. Hager Cavity outflow from a nearly horizontal pipe 


Brief Communication 


N. A. Viachos, S. V. Paras 365 Prediction of holdup, axial pressure gradient and wall shear 
and A. J. Karabelas stress in wavy stratified and stratified/atomization gas/liquid 
flow 


Number 3 


K. A. Triplett, Gas-liquid two-phase flow in microchannels. Part |: 
S. M. Ghiaasiaan, two-phase flow patterns 
S. |. Abdel-Khalik and 

D. L. Sadowski 


K. A. Triplett, Gas-liquid two-phase flow in microchannels. Part II: void 
S. M. Ghiaasiaan, fraction and pressure drop 
S. |. Abdel-Khalik, 
A. LeMouel and 

B. N. McCord 


J. L. Xu, P. Cheng and 411 Gas-liquid two-phase flow regimes in rectangular channels 
T. S. Zhao with mini/micro gaps 


D. C. Lowe and Flow regime identification in microgravity two-phase flows 
K. S. Rezkallah using void fraction signals 


P. Vassallo 459 Near wall structure in vertical air-water annular flows 


T. Hong, L.-S. Fan and Force variations on particle induced by bubble-particle 
D. J. Lee collision 


1. Miskin, L. Elliott and Stability in a fully-developed two-dimensional resuspension 
D. B. Ingham flow 


IV 


4 
1 
4 
| | 
| 
i 


1. F. Murray and S.D. Heister 531 Ona droplet’s response to acoustic excitation 


Brief Communication 


Y. Wang and P. W. James 551 On the effect of anisotropy on the turbulent dispersion and 
deposition of small particles 


Number 4 


R. Di Felice 559 The sedimentation velocity of dilute suspensions of nearly 
monosized spheres 


X.-L. Tong and L.-P. Wang 575 Two-way coupled particle-laden mixing layer. Part 1: Linear 
instability 


M. J. Steinkamp, T. T. Clark 599 Two-point description of two-fluid turbulent mixing—l. 
and F. H. Harlow Model formulation 


M. J. Steinkamp, T. T. Clark 639 Two-point description of two-fluid turbulent mixing—ll. 
and F. H. Harlow Numerical solutions and comparisons with experiments 


A. Levy, D. Levi-Hevroni, 683 Derivation of Forchheimer terms and their verification by 
S. Sorek and G. Ben-Dor application to waves propagation in porous media 


J. D. Sherwood 705 The force on a growing bubble in potential flow 


M. Ungarish and 715 Simple models of Coriolis-influenced axisymmetric particle- 
H. E. Huppert driven gravity currents 


E. S. Asmolov and 739 The inertial lift on an oscillating sphere in a linear shear flow 
J.B. McLaughlin 


753 Announcement 


Number 5 


R. Glowinski, T.-W. Pan, 755 A distributed Lagrange multiplier/fictitious domain method 
T. 1. Hesla and D. D. Joseph for particulate flows 


S. Polonsky, D. Barnea and 795 Averaged and time-dependent characteristics of the motion 
L. Shemer of an elongated bubble in a vertical pipe 


Q. Zhou andM.A.Leschziner 813 An _ improved particle-locating algorithm for Eulerian- 
Lagrangian computations of two-phase flows in general 
coordinates 


V 


the 

4 

| } 

| 

AG 

' 

é 


M. Osakabe, T. Hamada and 
S. Horiki 


N. Deberne, J. F. Leone, 
A. Duque and A. Lallemand 


G. R. Noghrehkar, M. Kawaji 
and A. M. C. Chan 


Y. Wang and R. Mauri 


N. K. McDougald and 
L. G. Leal 


N. K. McDougald and 
L. G. Leal 


Water flow distribution in horizontal header contaminated 
with bubbles 


A model for calculation of steam injector performance 
Investigation of two-phase flow regimes in tube bundles 
under cross-flow conditions 


The longitudinal drift velocity of a sheared dilute suspension 
of spheres 


Numerical study of the oscillations of a non-spherical bubble 
in an inviscid, incompressible liquid. Part |: free oscillations 
from non-equilibrium initial conditions 


Numerical study of the oscillations of a non-spherical bubble 
in an inviscid, incompressible liquid. Part II: the response to 


an impulsive decrease in pressure 


Announcement 


Numbers 6-7 


GAD HETSRONI 


A Festschrift Issue on the Occasion of his 65th Birthday 
vii Editorial 
A “Postcard” for Professor Gad Hetsroni 


And a poem 


B. J. Azzopardi Turbulence modification in annular gas/liquid flow 
S. Polonsky, L. Shemer and 


The relation between the Taylor bubble motion and the 
D. Barnea 


velocity field ahead of it 


D. Gorelik and N. Brauner The interface configuration in two-phase stratified pipe 


flows 


S. Haber and H. Brenner Hydrodynamic interactions of spherical particles in quadratic 


Stokes flows 


Vi 


4 
4) 
cee 
43 
43. 
oes 
‘i 
i 
4 
i 
| 


} 


G. P. Celata, A. Chiaradia, 
M. Cumo and 
F. D’Annibale 


X. Chen and L. Guo 

P. K. Senecal, D. P. Schmidt, 
I. Nouar, C. J. Rutland, 
R. D. Reitz and 
M. L. Corradini 


C. Morel, N. Goreaud and 
J.-M. Delhaye 


J. R. Fagundes Netto, 
J. Fabre and L. Peresson 


K. A. Sallam, Z. Dai and 
G. M. Faeth 


St. KOrner and L. Friedel 
B. D. Woods and 

T. J. Hanratty 
M. J. Watson and 


G. F. Hewitt 


D.T. Moyle, M.-S. Chen and 
G. M. Homsy 


D. D. Joseph, J. Belanger 
and G. S. Beavers 


G. Karimi and M. Kawaji 


F. J. Moraga, F. J. Bonetto 
and R. T. Lahey 


N. Reinecke and D. Mewes 


M. Marchioro, M. Tanksley 
and A. Prosperetti 


1033 


1053 


1073 


1099 


1129 


1161 


1181 


1195 


1225 


1243 


1263 


1305 


1321 


1373 


1395 


Heat transfer enhancement by air injection in upward heated 
mixed-convection flow of water 


Flow patterns and pressure drop in oil—air—-water three- 
phase flow through helically coiled tubes 


Modeling high-speed viscous liquid sheet atomization 


The local volumetric interfacial area transport equation: 
derivation and physical significance 


Shape of long bubbles in horizontal slug flow 


Drop formation at the surface of plane turbulent liquid jets in 
still gases 


Phase distribution and bubble velocity in two-phase slit flow 
Influence of Froude number on physical processes 
determining frequency of slugging in horizontal gas-liquid 


flows 


Pressure effects on the slug to churn transition 


Nonlinear rivulet dynamics during unstable wetting flows 


Breakup of a liquid drop suddenly exposed to a high-speed 
airstream 


Flow characteristics and circulatory motion in wavy falling 
films with and without counter-current gas flow 


Lateral forces on spheres in turbulent uniform shear flow 


Oscillatory transient two-phase flows in single channels 
with reference to monolithic catalyst supports 


Mixture pressure and stress in disperse two-phase flow 


Vil 


ae 
; 
1 
| 
é 
4 
| 
| 
= 
| 
| 
| 
{ 
a, 
: 


j 
ig 


P. Vainshtein, M. Fichman, 
M. Shapiro, L. Moldavsky 
and C. Gutfinger 


M. Sommerfeld and 
N. Huber 


M. Tshuva, D. Barnea and 
Y. Taitel 


W. W. Yuen and 
T. G. Theofanous 


A. Mosyak and G. Hetsroni 


L. S. Hung and S. C. Yao 


M. Shusser and D. Weihs 


F. Mashayek 


H. C. Kang and M. H. Kim 


K. Nadaoka, Y. Nihei and 
H. Yagi 


Brief Communication 
R. C. Chen and Y. N. Lu 


1431 


1457 


1491 


1505 


1521 


1545 


1561 


1575 


1601 


1619 


Fluidized bed in a confined volume 


Experimental analysis and modelling of particle-wall 
collisions 


Two-phase flow in inclined parallel pipes 


On the existence of multiphase thermal detonations 


Number 8 


Analysis of dryout in horizontal and inclined tubes 


Experimental investigation of the impaction of water 
droplets on cylindrical objects 


Explosive boiling of a liquid droplet 


Stochastic simulations of particle-laden isotropic turbulent 
flow 


Characteristics of film condensation of supersaturated 
steam—air mixture on a flat plate 


Grid-averaged Lagrangian LES model for multiphase turbu- 
lent flow 
The flow characteristics of an interactive particle at low 


Reynolds numbers 


List of Contents and Author Index for Volume 25 (1999) 


Vill 


: 

; 

4 

4 

4 a 

Gy 

4 

| 

| 

4 164 
4 

q 

q 

| 

bet 


